Abstract
Introduction
Chile Solidario is the most important anti-poverty program in Chile. It is a joint coordination effort between all public sectors, so as to strongly focus social benefits on families living in extreme poverty conditions 1 . It consists of three main components: psychosocial support, in the form of a subprogram called Puente (Bridge); preferential access to the social services and programs offered by the State; and guaranteed access to the subsidies offered by the State, including a small amount of money provided exclusively to program beneficiaries. In the last year covered by this evaluation (2006) there were more than 250,000 participating families. 1 The executives of Chile Solidario refer to it as a Social Protection System, which coordinates different programs. Within the Impact Evaluation literature it can be considered a program, only that its benefits are selected from a menu instead of being identical to all of those in the treatment group.
The impact evaluation was designed over a period beginning one year after the program's implementation. The instrument designed for this purpose was the Chile Solidario Panel Survey (PCHS). This survey presents some sampling difficulties. Since the evaluation was designed after the implementation began, there are no baseline data, thereby causing lower credibility in the estimations. In order to solve this problem, and with the goal of collecting the variables that determine the mechanism by which beneficiaries are admitted into the program (hereafter referred to as the admission mechanism), apart from PCHS the evaluation was complemented with administrative data from the Puente Program and from the CAS 2 databases, an instrument used at the time to assign State benefits (administered yearly to more than 25% of the population). The evaluation conducted using the administrative data is the primary focus of the paper.
The evaluation design is non-experimental, based on the Matching technique. In order to estimate the impact via Matching in a valid form, it is necessary to identify all of the variables determining participation in a program. In this particular case, there are characteristics of the families and of the districts 3 in which these families live that determine the probability these families have to be invited to participate in the program. After carrying out an extensive analysis on the admission mechanism it was determined that nearly all of the relevant variables had been captured.
Results from the Chile Solidario Panel are obtained using the Matching approach. In most cases it is possible to carry out differences-in-differences analyses with the Chile Solidario Panel. However, in some cases, especially in the take-up of social programs and psychosocial results, it is only possible to find results using cross-sectional estimations for 2006. These results are mostly positive. Also, some negative results for areas such as poverty and indigence in cross-sectional estimations have been found for 2006. However, the results show that when it is possible to contrast the similarities prior to the implementation of the program between the treatment group and the controls using administrative data, in a big proportion of the cases important differences can be found before the start of the program between both groups. This implies that estimations performed using only the Chile Solidario Panel will likely be seriously questionable.
In order to overcome the problems of the Chile Solidario Panel described above, a new evaluation was carried out which merged all of the available administrative databases. A panel with seven rounds was generated, with around 1,000,000 records for each round. However, there are also shortcomings to this approach, such as the non-random attrition and the measurement error, but the evaluation overall is much more reliable. There is a substantial rate of participation in Chile Solidario in the control group, so different strategies to overcome this problem are discussed. A simple extension to the standard solution substitu-2 CAS measures resource availability and it breaks down into Housing, Income, Employment and Education scores. 3 The program has a decentralized management model, so it is executed at the comuna (Translated here as district) level. tion bias is adopted. The results show a mixture of small positive and negative effects on some variables, while other important variables, such as those related to employment, have small but clear positive effects.
The evaluation of Chile Solidario presented several challenges, but these challenges also provided valuable lessons to consider when implementing impact evaluations in developing countries. Those lessons include the need to create evaluations as soon as programs are designed, the need to extensively document all long-term decisions carried out, the importance of keeping the questions on the questionnaires over time, the usefulness of verifying ID's in the location where the survey was administered, the need to deeply understand the program when designing the instruments to be used, the opportunities that are given by the use of administrative data, etc. All of the problems encountered may appear in future impact evaluations; therefore, systematizing these problems may prove a useful guide to organizations wanting to evaluate their programs. In addition to these lessons, the information available to program executives makes the Impact Evaluation a valuable exercise.
The rest of the paper is structured as follows: In section 2 the Chile Solidario Protection System is described. In section 3 the admission mechanism to the system is thoroughly explained, so as to justify the non-experimental techniques used in the evaluation. Section 4 assesses the validity of the identification strategy. Section 5 describes the data that are used. Section 6 provides a description of the methodology used in the evaluation. Section 7 presents the results using the Chile Solidario Panel database. Section 8 describes the Administrative Panel Database. Section 9 describes the criteria for choosing the control group from that database. Section 10 describes the results obtained from the Administrative Panel. Section 11 concludes and systematizes the lessons for future evaluations.
Chile Solidario Social Protection System
During the 1990s, Chile went through a fast decline in poverty levels. The total poverty index decreased 15.4 points in six years. Extreme poverty in the same period was reduced by more than half. However, from 1996 to 2000 and to 2003 there was relative stagnation in the poverty figures. Chile Solidario was created as a response to the determination that the pace and volume of the extreme poverty figures were stagnated since 1996. Fortunately, from 2003 to 2006 there was a new important reduction in non-extreme poverty levels, going from 18.7% to 13.7% and of extreme poverty, from 4.7% to 3.2%. It is of major public interest to quantify in what way Chile Solidario was responsible for this important progress.
The Social Protection System Chile Solidario (from now on CHS) was a pioneering initiative in Chile in two dimensions. It was the first governmental program to address poverty in a multidimensional way, and it was also the first large-scale public policy to undergo an impact evaluation. Besides, social programs and benefits were not focused, and there was a lack of mechanisms and safety nets that would help to avoid loss of income and to mitigate the effects of unforeseen circumstances suffered by the poorest families. The program is run by MIDEPLAN, the anti-poverty department of the Government of Chile.
The families remain in the System for a 5-year period. During this time an intervention is carried out, which incorporates three components: 
i) Psychosocial Support and Protection Bonus
Psychosocial Support consists of personalized mentoring, in 21 sessions over a two year period, given to enrolled families by a specially trained professional ("Family Support"). During this mentoring, mutual commitments are established. Moreover, the professional helps with the procedures for the respective bonuses and subsidies to which the beneficiaries are entitled, and also helps them to access a varied group of locally implemented social programs that the State has put at their disposal. Additionally, the law contemplates that the families enrolled in Chile Solidario will receive a monetary bonus, whose amount decreases from US$ 21 per month during the first year to approximately US$ 12 per month in the fifth year.
ii) Guaranteed Access to Monetary Subsidies
Monetary subsidies are guaranteed, as long as they remain in the system, for everyone fulfilling the requirements. There are 4 different money transfers people may apply to 4 , each with different requirements.
4
People may apply to SUF (around US$10 a month, given for each child, pregnant woman); SAP (Drinkable Water Subsidy); PASIS (around US$100 a month, given to elderly or sick people) and the Subsidy for School Retention. 1990 1990 1990 1990 1990 1990 1990 1990 Extreme 
iii) Preferential Access to Assistance and Social Promotion Programs
The beneficiaries of Chile Solidario have priority of access to these social services. In order to ensure the preferential access, MIDEPLAN establishes assistance agreements with many public services for enrolled families. As an example, some benefits 5 are specified: Health assistance free of charge in public health services; preferential access to Training Programs; preferential access to the Support Program for Small Businesses.
Chile Solidario was created in order to reduce extreme poverty in Chile. The program has defined a set of intermediate objectives in seven different areas for each family. This evaluation focuses on two of the most difficult areas from which to obtain results: employment and income.
Costs Associated with the Chile Solidario System
In terms of budget, Chile Solidario has grown strongly, growing from around US$ 5 million in 2002 to more than US$ 140 million in 2007, using total resources equivalent to around 0.1% of that year's GDP.
Admission Mechanism
A complete understanding of the mechanism by which families enter the program is fundamental to determine feasible identification strategies and the assumptions that must be used in the evaluation.
Chile Solidario was created as a Social Protection System targeting people living in conditions of extreme poverty. As a consequence, 225,081 6 program slots were originally assigned for the period 2002-2005 (a number that was thought to be enough to cover the total number of indigent families). Later, more slots were opened in the system. As of November 2006, the last date this evaluation covers, the program included a total of 252,586 families 7 .
Since the plan was to cover the population living in extreme poverty, and due to the fact that there was no clear way to distinguish between indigent and non-indigent families using the CAS score, it was decided to use the district and regional indigence percentages obtained through the CASEN survey (a The broken down detail for 2005 corresponds to the information contained in the Chile Solidario Information book Nº 2 (Cuaderno de Información Nº 2 Chile Solidario) (MIDEPLAN). Only a few examples are named, but there are a wide variety of agreements between MIDEPLAN and other public sector institutions regarding the preferential access of the program beneficiaries national households survey) in order to determine a CAS cutoff such that a similar percentage of the district population was eligible for the program. This led to the adoption of different CAS cutoff scores by district. Families whose CAS score was less than the maximum of either their district's or their region's cutoff scores were eligible for the program.
Since different cutoff scores were established in districts all over the country 8 , it is possible to use non-experimental strategies for the evaluation, such as matching, in which it is mandatory that the treatment and the control group are comparable. Both this impact evaluation of Chile Solidario and the previous ones have exploited the fact that families having identical CAS scores are or are not eligible for the program, depending on the district in which they live.
Once the effective cutoff scores by district have been established, it is possible to know who is eligible for Chile Solidario. However, there were not necessarily program slots available for all eligible families. The number of slots available for each district was decided in the following manner: Based on the effective cutoff scores, the potential demand of Chile Solidario beneficiaries in CAS databases was estimated; this corresponded to 298,409 families 9 . Since the budget was only available for 225,081 slots, in most cases a lower amount to the potential demand was assigned to each district. The way the total number of places by district was assigned, and their distribution through time, were the result of a discretional analysis process, taken case by case in each district, based on the real possibilities they would have to give psychosocial support to a certain amount of families. Some of the factors considered were the number of public employees counted on by the district administration 10 , the geographical characteristics of the district, etc. Once the cutoff scores and the distribution of the yearly slots were determined, the families with the smallest CAS score had priority.
Given this information, we should see more people with higher CAS scores being admitted into the program over time. Figure 2 shows such a pattern. Each mark represents a family entering the program. The x-axis displays the entry date. The y-axis presents the CAS score for the family. There is a marked increase from the first to the later years. However, this does not happen in all cases, due to two reasons: 1) Each district's CAS database is continuously updated.
2) The law establishes that in those cases where the families in the initial list are too dispersed in location inside the district, it will be possible to distribute families between the Familiar Supports at geographical convenience, even though they were not families with smaller scores. In practice, it can be observed that the scores of people admitted to the program can even 8 Chile has 346 districts. show a uniform pattern through time (Figure 3 ). This phenomenon is relevant for the evaluation, as it explains why after many years of the system being in practice there is still common support (that in fact makes matching possible). It is worth mentioning that the districts strictly respect the prohibition on including beneficiaries whose score is over the cutoff score, as is shown by the fact that no more that 2% of beneficiaries appear in the database with CAS scores exceeding the effective cutoff of their district. It can be concluded that, for a family, the variables having influence on their program participation are their CAS score, the cutoff score obtained by their district, the amount of slots assigned for that district, and the rate of assigned slots/original slots, which is related to the management capacities of each district. Another variable that might be relevant is the geographic isolation of the family and the capacity of that family to have influence on the district administration's employees to be included in the program. Chile Solidario executives believe this last variable may not be relevant since there has never been a massive demand for inclusion in the program. 
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Validity of the Identification Strategy
The identification strategy used to measure CHS impact is based on the existence of different families that have the same probability, conditioned on a group of variables, of entering the program, some of them are admitted and some others are not, due to exogenous reasons. There are three situations where different families with a similar CAS are not all included in the program: 1) the treatment group has a marginally lower CAS score; 2) the treatment group and controls have the same score but they live in different districts with different cutoff scores; and 3) both families have the same CAS score and live in the same district, but due to unknown reasons, one of them receives treatment and the other does not. This third situation presents a new issue as to whether the reasons families are admitted into the program are indeed external.
This evaluation is going to be carried out by Matching (see section 6). The fundamental assumption of that methodology is unconfoundedness. Under this assumption, all factors relating treatment assignment with the potential outcome are observable 11 . As an example, let's suppose those in the treatment group come mainly from districts where the public services provided are better-than-average 11 
Observable individual variables:
The only individual-level characteristic explaining his/her participation in the program, according to the rules, is the CAS score. CAS score is related to the socioeconomic level, hence it is important to control for when evaluating the program.
Observable communal variables:
The only district characteristics explaining the probability that an individual living in that district takes part in the program are the district cutoff score and the number of program slots available in the district. Both variables can be related to the potential outcome. The number of places has been decided considering the quality of the public service. Hence, besides controlling for the number of slots it is necessary to capture, in some way, the quality of public service in the district that is unobservable on the data.
Unobservable individual variables:
When families are invited to participate in the program they can choose to accept or not. This can be a first cause of violation to the assumption of unconfoundedness (self-selection). However, the rate of rejection of enrolment in the program is around 1%, so even if that factor exists it is not very relevant. The invitations to the program within each district were based on the CAS score, with the exception of those cases where in geographical terms it was more efficient to group beneficiary families. For this reason, a family's geographical accessibility is an unobservable variable in the data that determines the probability of being treated. This could be a second violation of the assumption of unconfoundedness. We do not have data to control for this potential bias, so it will only be possible to isolate it assuming that it did not change in time and estimating through differences-in-differences, as explained in the methodology section. The third potential violation of the assumption of unconfoundedness occurs when the individual's motivation can affect the probability of being invited to participate in the program. This could bias the evaluation outcomes. According to Chile Solidario workers, until the end of year 2003, there was scarce public awareness of the program's existence, so people could hardly go to the Municipalities and ask to be included.
Unobservable communal variables:
The only moment there was a subjective process affecting the chance to participate was when the number of slots per district was assigned (See section 3). As described in section 3 of this document, the potential demand had been set at 298,409 families, whereas for budgetary reasons 225,000 slots were given. The manner in which the total of these places per district was assigned and their distribution in time was the result of a case-by-case analysis of the districts and their real possibilities to provide psychosocial support to a high number of families. This could be a fourth violation of the unconfoundedness assumption. This last selection process is important in magnitude, given that 30% of the potential beneficiaries were not included. The problem that may arise from this procedure would be, for example, that the beneficiaries were grouped in districts with better public management capabilities. In this case, the beneficiaries would be in districts with characteristics that are different from the controls and this difference would not be noticeable. As has been noted, the only moment there were decisions based on unobservables that could have an influence at the same time in the assignment of places and in the quality of services rendered by the district was when the assignment of places per district was decided. One possibility of isolating that decision process is to control for the manner in which the decision-maker determines the capability of the district to provide quality support to families: taking the total of available slots for the program (from the CAS databases) and calculating the proportion of those slots effectively given to the district, we can quantify the subjective aspects the program workers considered. Given that this measure was the only way the program workers had an influence on the probability of participation, by controlling for this variable, the identification strategy becomes valid.
Data
Puente Databases: The Planning Ministry (MIDEPLAN) is in charge of managing the Chile Solidario System. Puente databases are used as a tool to handle program management, which includes all the beneficiaries of the program, their identification numbers and their CAS scores, among other variables.
The Chile Solidario Panel Survey (CHSP)
is the survey on which this evaluation is based, and was specifically designed for the impact evaluation. The panel is a longitudinal survey, composed of beneficiaries and non-beneficiaries of the system. The information gathered contains questions about demographic characteristics, education, health, employment, income, housing, family information and a psychosocial module. In general, the questionnaire is very detailed, its only flaw being that it is not specific enough for Chile Solidario, as it does not have many questions on the use of benefits specific to the program. The rounds used in this evaluation are for the years 2003, 2004 and 2006 12 . Despite being a longitudinal survey, the follow-up unit and protocols to minimize attrition were only determined in 2006. The main characteristics of the sample are detailed below. The Puente program started in mid-year 2002. Only a year after, planning for the program evaluation was initiated, and it was decided to use the CASEN 2003 survey as the first round of CHSP. In order to identify the treatment group for the Chile Solidario Panel the question from the CASEN survey "Does your family participate in the Chile Solidario program?" was used. After an extensive process intended to correct the Identification Numbers 13 , it became clear that that variable had an important level of measurement error when compared to the administrative data from Chile Solidario, with an inclusion error of about 6% and an exclusion error of about 15%. Another problem was that the ID numbers were not checked at the time the data were collected, which led to a high probability that those numbers were not correct.
Additionally, a complementary sample of homes that benefitted from Chile Solidario was added using data obtained from Puente Bases. For the years 2004 and 2006 beneficiaries belonging to the program's most recent cohorts were added, who had been surveyed in CASEN 2003. The control group was selected by matching, but there were no appropriate administrative variables available at that time and some regional restrictions were imposed on the matching. Due to budgetary reasons all those observations having missings in the variables used in the propensity score estimation were excluded as well as those of beneficiaries having no control families with a similar probability of program participation (those being outside the common support). The sample was stratified in 2004, according to the demographic distribution of the beneficiaries included in Puente Base in July 2004. In the end, for the 2006 round, enrolled families that did not have a CAS record were excluded. Due to the successive stratifications and to the fact that the new cohorts were not added in a way that is proportional to their magnitude, it is not clear whether this panel is representative of the actual CHS population.
Of note, a series of changes in the questions included in the PCHS questionnaire were made over the three rounds. It was necessary for evaluation purposes to carry out an extensive data standardization process in order to make the three rounds compatible. The scale of the changes was such that the questionnaire in the psychosocial section is not comparable between the years 2004 and 2006. 
Methodology Used in the Evaluation
When Chile Solidario was designed, the creation of an experimental control group 15 was not considered. The most proper way, statistically, to evaluate a program's impact is to perform an evaluation with a control group of that kind. When not being able to use experimental methods, some kind of non-experimental method to estimate the impact is required. Considering that the characteristics determining eligibility in Chile Solidario are not random, the Propensity Score Matching is used to build up a counterfactual scenario.
Matching methodology has a long history in non-experimental studies of impact evaluation. (Rosenbaum & Rubin (1983) ; LaLonde (1986); Dehejia & Wahba (1998) ; Abadie and Imbens (2006) ) and nowadays it is still considered a valid way of estimation that is being continuously improved Blundell & Costa Dias (2002) ; ; Heckman, Ichimura & Todd (1997) ). Matching is applied to identify an adequate control group whenever this group cannot be built up from randomization of the intervention.
Conceptually, the propensity score matching method consists of looking for a control for each treatment group member that is identical in terms of his/her probability of participation in the program. Once the sample of non-beneficiaries has been chosen, and having fulfilled the fundamental assumptions of the method, the conditions for a natural experiment are re-established. The use of matching to determine a program effect requires two assumptions:
Unconfoundedness assumption: The assignment to treatment (D) is orthogonal to the potential results conditioned on a group of noticeable x variables. The conditioning is performed only on observable variables, which have to be collected before the program may alter them. In other words, if the unconfoundedness assumption is fulfilled, the results of the non-treated families behave similarly to those of treated families for the cases when they have not participated in the program. This assumption is not possible to prove, since the potential result (Y i ) is not known before the intervention.
In the section 4 (Validity of the Identification Strategy) an extensive discussion was presented about the scenarios where it is possible to consider this assumption as true. Given such discussion, the variables to which we had access and that would influence admission to the program would be: the family's CAS score 16 , the cutoff score of the district, the number of places available in the district at the time of evaluation and the proxy measurement regarding management capacity. This basic theoretical specification was empirically tested, as the difference in pre-treatment 17 variables between the treatment group and the control group was measured. The unconfoundedness assumption cannot be easily assessed using the Chile Solidario Panel, so it was necessary to use the pre-treatment variables available on the CAS records to have a more solid comparison point between treated and control families. The matching specification using the theoretical model attained a medium level of similarity between the treatment group and the control group. A pre-treatment imbalance on the "Number of persons in the family" variable was confirmed after successive tests, among other variables 18 . Tests with more and with fewer variables were carried out, modifying the number of neighbours and using kernel and calliper matching. No specification had a better match than the basic model. Considering the importance of the number of people in a family, it was decided this would be included in the p-score identification. In total, 13 models were tested, but the original theoretical specification was kept, with the addition of the number of people in each family.
These first tests are just a beginning for checking pre-treatment consistency. Effort is put on the Results Section to make it possible to determine whether this assumption may be feasible, using more pre-treatment variables and more outcomes. If after matching there are still significant differences in important pre-treatment variables, the method may not be valid fordetermining program impacts.
Common Support Assumption: Let S be the set defined for all beneficiary families that have a propensity score close enough 19 to the score of at least one control family. There is common support if S is non-void. This second assumption guarantees that the required comparison group exists, i.e. at least a subset of the treated families has a match in the group of non-treated families, where each one of the control group members is a potential candidate for participating in the program. The range of the Propensity Score for which there are treatment and control families is called Common Support and the matching-estimated parameters will only be valid for the on-common support group, not for all the sample.
The principal reason why there is an overlap on the distributions of the propensity scores of both groups (treatment and control) is that the cutoff scores for Chile Solidario were set by district, using criteria that made it possible for two identical families to have different eligibility status.
Taking into account all of the previous precautions the propensity score for the treatment and control group was estimated. The result is presented here in Figure 4 :
Methodological Decisions
The identification strategy used to measure the impact of CHS is based on the fact that there are many families that had the same probability (conditioned to a group of variables) of being enrolled in the program; some of them are enrolled and some are not due to external reasons.
Considering the method by which people were enrolled in the program, in order to build up the counterfactual group and to determine the impact on homes participating in the System, the Propensity Score Matching 20 methodology is used. The fundamental assumption of matching is that all the factors relating the treatment assignment to the potential result are observed as in Imbens and Wooldridge (2007) . Nearest Neighbour Matching with 4 neighbours is being used, following the suggestions given by . The regression discontinuity approach was also considered, but since the number of observations from Chile Solidario Panel is limited, the estimations were extremely unstable.
a. Parameter to Be Estimated
Inside the Chile Solidario Panel it is possible to estimate program results using the differences-in-differences or cross-sectional approaches. Given the lack of a baseline, both approaches present problems. In order to select the appropriate analysis approach, we will assume that it is possible to divide the program impact into two parts, the impact before the baseline is taken (beginning with the family entering the program to November 2003, when the first survey was conducted) and the impact from November 2003 until November 2006 (date of the last panel round used). If only one cross-section is measured, this will show the final difference between the two groups, relying on matching to assume that both would be identical before the treatment. In the results section it will be shown that this is not necessarily true. If differences-in-differences is used we can only obtain the progress from one point to another in the treatment. This can be interesting, but it strongly depends on the sequence in which the program impacts the beneficiaries. For example, if people greatly improve for a given result at the beginning of the program, but this improvement is partly temporal, the result the differences-in-differences estimation may deliver can be negative, even though the program has a positive effect overall. Whenever possible, both approaches will be used on this paper. 
b. Grouping the participants and non-participants according to survey date and date of admission to the program
When estimating the program impact it is necessary to clearly determine the definition used for "participating in the program" that is being considered, so that the impacts found can be correctly interpreted, thus enabling policy decisionmaking. The whole Chile Solidario program contemplates a two-year Puente program, with active psychosocial support and then, a three-year follow up, where people still receives the benefits of preferential access to public programs and the monetary bonus, but the psychosocial support is taken away.
The treatment group that, at the moment of the poll during the year 2006, had been for about four years in the program (cohorts 1 to 10 of the program) will be the group considered in the analysis. Those people surveyed between March 2002 and March 2003 were included in the analysis, since the Chile Solidario Panel rounds are taken in November and a minimum amount of time must take place before the families start to receive the program benefits. Given this definition and the way the CAS databases are grouped, enrolled families included in this evaluation spent an average of 38 months in the program. In order to make the treatment and control groups possible to compare, some proximity was sought between the survey date on the CAS record for the treatment group, with which they entered to the program, and the CAS survey date of the controls. In short, for each control family, the CAS record that is nearest to the average date of the treatment group survey is taken.
c. Definition of Treated
The Puente databases were used for the administrative identification of the treatment group. All beneficiaries enrolled in Chile Solidario are identified by their RUT (ID). These people and their families were excluded as potential controls in this evaluation. However, in order to be included in the treatment group the administrative definition of the program was applied: Treated families were those in which the recipient of the Chile Solidario Bonus lives.
Results using the Chile Solidario Panel
In section In some cases, when it is possible to sum up the results of a variable without showing the tables, these are omitted to make the presentation shorter. The review of this first group of variables will set the basis to evaluate the credibility of this evaluation: if important pre-treatment differences are found, the results in the variables that are not on CAS record will be, by extension, hardly credible.
In section 7.2 the results in the variables that are not available on CAS records are shown. Among these variables we can find the take-up of subsidies and social programs, and also variables including income by subsidies, such as Extreme poverty and poverty. In these cases 
Variables available on the CAS record
Number of people in the family: This is one of the most important variables for the evaluation, since a lot of the calculated outputs are formulated based on the per capita or family total. As can be seen in the selection of variables for the propensity score (section 6), "Number of People in the Family" is included in the propensity score. However, as is shown in Table 3 , this is not enough to ensure there is no pre-treatment impact. Significant impacts can be observed both in the valid 22 number of people in the family as in almost every year. However, the differences-in-differences results are not significant, suggesting that the differences were not the result of the program. Due to this persistent difference between the treatment group and the control group, both per capita variables and per family variables may be biased. Head of the family employment: Significant pre-treatment differences are observed favoring the treatment group. The differences-in-differences estimation in the CAS record is significant against the treatment group. While employment for the control group rose by 5% in the period, employment in the treatment group slightly decreased.
Income of the Head of the family:
It is possible to estimate the impact on income with greater confidence, since there are no pre-treatment impacts in any of the years. Surprisingly, considering the previous result for employment, a positive and significant effect can be found in the head of the family's income for the difference in incomes in Chile Solidario Panel. Number of people employed in the family: There are no pre-treatment impacts, so the number of people employed by family can be estimated with relative confidence. Both panels coincide in 2003, which is the only year where significant differences can be found between both groups; however, these differences are not maintained in subsequent years.
Percentage of employed people:
There are pre-treatment impacts in all measurements during the first years, so it is not possible to obtain accurate conclusions.
Family Income: While possible to estimate this impact, no significant impacts were found. The most notorious point is the difference between the impact in the years 2003 and 2006 favouring the treated group. However, this difference of $12,325 does not translate into a significant impact. Number of working women: There are no pre-treatment impacts and there is a certain effect in year 2003 on the treatment group that disappears with time. This effect leads to a negative differences-in-differences estimate.
Percentage of working women:
There are pre-treatment effects for this impact; however, the differences are considerable in year 2003 in the Chile Solidario Panel, while after this period the effects disappear.
CAS Score: There are significant pre-treatment differences. These differences appear to be widening with time, but conclusions at this point cannot be clearly drawn.
Variables only available in Chile Solidario Panel
Given the results presented in the previous part, the results presented here must be handled with a lot of caution, since it is likely that the initial levels between treatment group and the controls are not identical. This is problematic, because most important variables in the program, such as Extreme Poverty and Poverty are included in this category. In the case of variables related to the take-up of subsidies and social programs, the calculations are based on the percentage of eligible individuals receiving the benefit.
Indigence and Poverty:
The same logic is given for both variables. For both variables, strong negative impacts can be found within the cross-section. However, it is highly probable that those impacts are due to pre-treatment differences between the treatment group and the controls. Income through Subsidy: The differences-in-differences result is negative, but it is composed of two positive results for cross section of the treatment group. This is likely due to the fact that people in the treatment group received more subsidies than did the controls during the psychosocial support stage, but that difference disappears once they are out of that stage. Training: We can see an important change in tendency, where the treatment group started with more training and finished with less. This is a clear example of the need to have information on previous years, since it is highly probable that the treatment group received more training in the years of the Puente intensive phase, and thereafter received less training, which can be incorrectly seen as a negative dif-dif. 
Registration in the Health System, Medical Practice, Gynaecological Examination, Adult Preventive Control and Basic Coverage:
These variables present some impacts using the cross-sectional analysis, but they do not present impacts in the differences-in-differences analysis. Since we do not have pre-treatment variables it is not clear whether it is possible to confer causality to these results.
Dental Attention: There are positive impacts of the program in a very clear way, whether analyzed using the differences-in-differences or cross-sectional approach.
Variables that are only present in the 2006 round
Take-up of social programs: These variables are only available for the 2006 round of the Panel. There is a big impact in OMIL registration and in the participation in the employment programs. Despite of not counting on the groups initial statistics, these are powerful signals on the program being effective in contacting the families with the public programs. Psychosocial Welfare: One of the most important components of Chile Solidario is the psychosocial support. For this reason, this is one of the aspects where the impact of the program should be most strongly noticed. Unfortunately, there is no way to clearly determine the validity of these results, since we do not count on pre-treatment statistics for these variables. Figure 5) .
Thus, information from CAS records between the years 2000 and 2005 were put together and with them, the information from the Social Protection record and information from the Chile Solidario administrative records (Puente Bases). Some concerns about this database are assessed below.
Unit of Analysis:
The CAS record considered the family as a reference unit, describing a family as the group of people living together and acknowledging themselves as a family group whether they have a kinship link between them or not, who have the intention of remaining together, and have some kind of monetary income. The definition of "family" for the FPS is similar to that of CAS, only that it specifically states that the group must share a common budget to be considered a family.
Questions Comparability: FPS data are not necessarily equivalent to those of the CAS Record. In particular, some of the questions are different. An example of this is that the CAS record inquired about incomes in only one question, whereas FPS did so in many, trying to identify all possible sources of income. The below table presents comparisons between the value of a group of variables in CAS record 2005 and FPS 2006 , so as to show the magnitude of the comparability problems. Table 13 presents the number of observations (after having left only one observation per family) available on the panel used for the analysis. They are separated in Puente and No Puente depending on whether the family took part in Chile Solidario at some point or not.
Quality of the data and measurement error:
As has been mentioned before, the data available is fundamentally used to target subsidies and access to public programs. Due to this reason, it could be expected that the data suffer from strong underreporting, for example, of incomes. On the other hand, the amount of handled data is so high that this type of systematic failure in the dependent variables should be less worrisome. The main variables used in the study (CAS and Program participation) are obtained from administrative sources, so they do not suffer from measurement errors. In general, the main estimations made for this paper are double differences, so any measurement error problem affecting the treatment group should affect the controls in a similar way, thus voiding each other. In the same way, if one of the groups has a different type of measu- Date rement error from the other, but the error is constant in time, that error will be eliminated in the differences analysis. Attrition:On this panel, attrition can arise for reasons that are different from those arising in a normal panel poll (they did not want to participate in the CAS record completion process; they do not have a current valid ID, etc). If a family appears in a CAS database and that family is a Chile Solidario program beneficiary, it is highly probable that this fact has an influence on the likelihood that they will appear in the next CAS database, contact with the council administration, minimum condition of having an ID, etc). This phenomenon must be studied, since if this is the case, it could bias the impact estimations of the program. Tests for attrition randomness have been carried out and it seem like there is a correlation between attrition and some observable characteristics, including some related to the participation in Chile Solidario 23 . It is not possible 23 A first attrition randomness test is to measure whether some of the characteristics of the families (particularly participation in the program) determine the probability that the observation is being lost. In order to avoid the mechanical fulfilment of the relation between the program and the attrition (whoever entered to quantify the magnitude of this effect without specific work on the subject, which has not been mentioned in this study. As a consequence of the previous situation, it is necessary to look for a way to control the attrition effects in this panel, which can become very important. Thus, it is necessary to choose a follow up unit that simplifies as much as possible the control of this phenomenon. The analysis units to be followed up in time are the families to which those head of the families reported in CAS 2002 (pre-treatment situation) belong. In this case, during the successive measurements, the anchor taken will be the head of the family and/or his or her spouse. The family or home can be the same over time, or it can be the case that its members have changed. Only the anchor cannot change. In particular, in bi-parental families the anchor will be the woman and in mono-parental families it will be the man or the woman that is the head of the family. This is because in most cases those appointed to receive the bonus are the people within the family, and given the case that the family composition changes, Chile Solidario payments remain with the owner of the bonus. As a consequence, choosing this unit would provide much more stability for the person to be followed in respect to his or her participation in the program. Additionally, this analysis unit is the one that most agrees with the administrative definitions of Chile Solidario.
Treated and Control Groups
This evaluation covers those families that entered the program during the first 18 months, separating them into corresponding cohorts of three months each. The following graphic presents the families' admission pace into the program, as well as the groups that are going to be evaluated (delimited by vertical lines).
These groups were selected because they had spent enough time in the program by 2005. The division into six cohorts was the result of an interest in being able to isolate the effects of different levels of treatment. The controls are chosen, as in the Chile Solidario Panel, in such a way that their mean survey date is similar that of the treatment group. In the below table, we show the most important characteristics of selected groups. The second and the third columns are the months where the cohort entered the program. The fourth and fifth columns are the average date of the survey (CAS record) for the treatment and control groups. Because it was one of the selection criteria for the comparison group, the dates are very similar. The following two columns, which are closely related, are the total time of observation (the time between the first CAS record to the CAS record 2005, which is always the last observation used). The total time of observation is also very similar between the treatment and the control groups, something that wasn't granted, given the nature of the database. The final column is the total time of treatment for the treatment cohort, which is between 2.4 and 1.4 years.
Another, more important decision that had to be made for the evaluation was whether the families that were not part of the cohort being evaluated, but who had been or would be participants of Chile Solidario, should be part of the control group. The problem is important given that, even though Chile Solidario participants represent a small fraction of the total panel sample (between 13% and 16%, see Table 13 ), they were closer in characteristics to the treatment group, thus having a higher probability of being chosen as part of the control group. Three alternatives were considered when estimating for each cohort:
1. To leave all other past and future Chile Solidario participants into the sample, allowing them to be considered part of the control group. This method implied an important underestimation of the impacts of the program, as there were an important proportion of families on the control group (after matching) that participated in the program during the evaluation period. The table below shows, for each cohort, the percentage of the controls (after having been chosen by matching and weighted for their participation using the nearest neighbor estimation) that participated in Chile Solidario at any time during the period of this evaluation. It also shows the mean time of treatment for the treatment group on each cohort (naturally, decreasing with the cohort); the mean time of treatment for all controls; and the time of treatment for the controls that were part of Chile Solidario. It can be seen that, on average, a control group family had around a third of the mean time of intervention of a treated family. The Chile Solidario families on the control group, however, have almost the same time of intervention as the treated families. 2. To take all other past and future Chile Solidario participants out of the sample, thus denying the possibility for them to be included in the control group. This alternative seemed the most obvious. However, if this were done, we would have strongly biased the control group. The matching occurs before the treatment. However, for the next cohorts, their entrance into the program occurs after the matching, and is likely not to happen randomly. Chile Solidario is targeted to the poorest people. It is probable that the worstperforming controls after the matching will end up entering the program, so we would have underestimated the impact of the program by introducing ex-post selection bias on the control group. There is no way to correct this problem, after people have been taken out of the sample.
3. The standard correction for substitution and dropout bias when the treatment status is binary is widely known, as explained in Heckman, LaLonde and Smith (1999) or in Heckman et al. (2000) . It suggests carrying out the usual estimation of the parameter, as the average of all the treatment group (including individuals dropping out) less the average of all the control group (including individuals taking substitute training), but then scaling up the result for the inverse of the difference in probability of participation. This is the same correction that is generally used in instrumental variables or in fuzzy regression discontinuity.
However, in Chile Solidario the treatment is not binary; in any given date there are very different periods of exposure to the program across the beneficiaries. The correction we propose (and the estimation method we finally chose) is a very simple extension to that technique:
Where ϕ is the impact of the program, Y T -Y c is the usual estimator for matching, once the control and treatment groups have been selected. T T is the average treatment time in the treated group and T c is the average treatment time in the control group. In practice, the estimator rescales the estimated impact, accounting for the fact that the difference between the means of the groups is due to just a subgroup, that are the families whose matches are not participating on the program. This way, we don't have to introduce selection bias and we are able to estimate even while having different individuals in the control group both participating and not participating on the program 24 . The necessary assumptions for this estimator, besides the standard assumptions for matching, are that the potential outcomes of the group taking substitute training are equal to the outcomes for the treatment group. The condition is trivially accomplished here, as the program they are taking is the same.
The decisions taken in this section are implemented in the results section, where the estimated impacts of the program are presented.
Results Using the Administrative Panel Database
In this section, the results are presented in two ways, graphically and grouped in tables. The same cohorts explained before are used as treatment groups.
On one hand, they are all represented in graphs by series, all referring to the variable that gives name to the graph. The x-axis has the different measurements across the time, from the CAS record of 2000 to the FPS 2006. All the graphs show on the y-axis the impacts for each year -that is, the differences between treatment and control families-from the pretreatment years, where it is interesting to check the quality of the matching, to the later years, where the impacts of the program should be found. The cohorts are named by the family's month of entry into the program.
On the other hand, the exact numeric results are shown in tables, in particular, two results are shown: the pre-treatment differences-in-differences and the post-treatment differences-in-differences. The first is presented as a check that the matching is good enough on that variable, the latter, to estimate the effects of the program. To ensure objectivity, the following sequence is followed in the commentaries: If there are negative and significant effects pre-treatment, the result is only highlighted if it's positive and significant. If there are positive and significant effects pre-treatment, the result is only highlighted if it's negative and significant. Finally, if there aren't pre-treatment effects, the result is highlighted whenever it's significant.
A total of eight variables are analyzed: CAS score, three labor income variables (income of the head of family, income per capita and total family income), three employment variables (employment of the head of family, number of workers in the family and percent of workers in the family) and number of people in the family, which is analyzed because most other results depend on this variable.
The tables show the estimated impact and the t-test (both already multiplied by the scaling factor), the factor itself, the mean of the 2005-2002 difference for the treated group, and the same mean for the control group. The number of treated families and the (non-weighted) number of control families are also reported. There is a pattern in the results; we obtain negative results for the two less-treated cohorts, while obtaining positive results for the previous two. The multiplying factor has a key role here, permitting two of the results to become significant. Three positive results are found, which is remarkable given the negative pre-treatment impact on the same cohorts. The two results found keep the pattern seen in the first graph: the lesstreated cohorts received the worst results. Again, negative results are observed on income variables. Five of the six possible results are positive and significant, which is very impressive. Although the results are not large in magnitude, since there are a large number of observations, it is statistically possible to capture effects of that size. It is worth remarking that the mean values of the variables are not high, so the impact attributable to the program represents an important part of that change. This presents the most important evidence as to the effects of the program. Not only are all the results positive, but also all had pre-treatment negative effects. The evidence is very strong in this case, and consistent with the women-oriented Chile Solidario policies. A reiterative pattern is present here, with the cohorts around the middle obtaining the most positive impacts and the less-treated cohorts the worst. Nevertheless, the magnitudes of the impacts are very small. Again, there is a clear, positive pattern on the employment of the head of the family. The magnitudes are all around 2%, which is not huge, but this variable is very important for the well-being of the families.
Labor income of the head of the family
FIGURE 13
EMPLOyMENT OF THE HEAD OF THE FAMILy This is the clearest pattern of all, and the reason for this phenomenon is not clear. Possible hypotheses include people moving in with their close families or friends, to get the benefits of the program. Given these results, it is necessary to be very careful with the interpretation of the previous results, especially with the total labor income of the family or the number of workers, which will tend to be overestimated-and with the per capita variables, which will tend to be underestimated. 
Number of people in the family
Conclusions
The Impact Evaluation of Chile Solidario is a pioneer initiative in Chile to perform a follow-up over time of the families that benefitted and families that did not benefit from the system. The lessons learned in this process of more than four years of investigation provide knowledge that is unique in Chile about the design and evaluation of future public policies. In spite of this, there are a number of serious problems coming from a careful analysis of the data that cause the results to be less reliable than might be deemed necessary for making future policy decisions. One problem was that the Chile Solidario Panel sample did not have an adequate sample selection, nor was it transparent enough, which is evident in the difficulty in creating an adequate control group. In addition, the unit to be followed through time was never formally established. The attrition rate up to 2004 was not documented and no measures to reduce it had been taken. Through all the rounds there were serious problems in obtaining beneficiary IDs. With respect to the original sample design, serious mistakes were made when choosing the controls. Finally, and most importantly, it was not possible to count with a baseline.
In this work, an analysis of the feasibility of carrying out an impact evaluation for the Chile Solidario program was made. The process by which slots by district are assigned and the mechanism by which families are taking the slots in the program has been fully described. Both aspects are essential to achieving a valid identification strategy. The group of variables that appear to have an influence in the participation in the system have been described, and the possibility of carrying out an impact evaluation by Matching was discussed. Using this group of variables in the propensity score, the quality of the matching was tested on pre-treatment variables. The Chile Solidario Panel was put to the test, estimating the impacts on a group of variables for which there is pre-treatment information. The results are not very encouraging, since there are many variables showing pre-treatment differences between the treatment and control groups. It is probable that previous Chile Solidario impact studies that did not use administrative variables had strong pre-treatment differences between the treatment group and the control group before the first participants entered the program. As a result of these problems, the results obtained in this evaluation should be qualified as not conclusive.
From a total of 10 related variables related to employment and income -the only ones allowing a comparison with pre-treatment CAS variables-four are not possible to estimate, because of large pre-treatment differences. The results for the income variables are not very illustrative, since the variable for the number of people in the family is unbalanced. The variables for the number of employed people in the family, the number of working women, and the percentage of working women have negative or zero impact using the differences-in-differences approach. Head of the family employment has, instead, positive differencesin-differences results.
Among variables without baseline, in terms of indigence and poverty we observed strongly negative impacts in the cross-sectional analysis. However, the impact when using differences-in-differences is zero; it is highly probable that this is due to differences in the pre-treatment situation of the groups. In the psychosocial area and recruitment to public offerings there is an important group of variables for which cross-sectional impacts are found, but these same impacts are not found in differences-in-differences. It is likely that these impacts are real, but in a strict sense there is no way to distinguish if the groups had these differences prior to the process or if they are the result of the program. Inside this group are the expectations of change, employment registration and vision of future variables, for example. Finally, take-up of post-natal care and dental examinations do have differences-in-differences impacts.
In order to solve the main problems of the Chile Solidario Panel, an Administrative Panel Database was generated, using over 800,000 registries per year, across seven years. This database had, however, some problems, such as selective attrition and measurement error. One of the most important problems was the big proportion of families on the control group enrolling in Chile Solidario. A simple extension of the standard correction for substitution programs was adopted, and the impacts were estimated.
There are a number of positive significant effects, which are especially robust on the employment variables. Even though the magnitudes are not huge, achieving impacts on important variables such as employment of the head of the family may make substantial changes in the quality of life for those families. These results are much more robust than those obtained from the Chile Solidario Panel.
The overall lesson of this evaluation for future social programs is clear: evaluation and management of the program should go hand in hand from the moment the program is being designed. In this sense, generalizing the usage of independent evaluations and professionally evaluated pilot programs is highly recommended. This may be the only way to rectify in forthcoming evaluations most of the difficulties faced by the evaluation of the Chile Solidario program. All large-scale public programs should follow this trend, improving every time the way in which the evaluations are planned and organized.
